Materials and Methods
The present analysis utilized the Scopus database (SciVerse, Elsevier 3 ), a large online abstract and citation database of the world's peer-reviewed literature in the world that provides citation data current as of the date-of-search. All "articlesϩreviews" published in the journal Stroke during the calendar years 2008 and 2009 were accessed, and their citation numbers as of the date of search (August 29, 2011) were tabulated. Note that whereas this search strategy excludes editorials and letters, it does not exclude reviews; it accesses citation numbers up to the date of search (rather than only during the subsequent calendar year, as is the case in the traditional impact factor computation). To gain a deeper understanding of citation trends for Stroke, each of the individual articles and reviews comprising the most cited and least cited quintiles (Table 1 , nϭ234 each) was categorized and subcategorized according to the thematic rubrics presented in Table 2 by utilizing information contained in its abstract or, if needed, in its Methods section. In addition, the country of origin of each contribution was tabulated; articles originating from multiple countries were attributed to the country of the first author. The 2 analysis was used for overall comparisons, and the Fisher exact test was used for individual categories.
A citation analysis also was performed of cerebrovascular articles published in selected major general neurology journals in 2008 and 2009 to allow comparisons with recently published data. 2 
Results
A total of 1168 "articles ϩ reviews" were published in Stroke during 2008 and 2009, and these articles had been cited in other publications a total of 16 979 times as of the date of search. Figure 1 presents a citation histogram for these 1168 papers, and Table 1 shows the citation data by quintiles. As expected, the distribution shown in Figure 1 departs markedly from a normal (ie, Gaussian) distribution. Thus, whereas the mean value of citations per article is 14.5, the median value is 10; that is, one-half of the articles published in Stroke in 2008 and 2009 were cited Յ10 times over the ensuing 20 months, and 25% of articles received Յ5 citations. Twentyfour articles and reviews were never cited in other publications in the ensuing 20 months, and another 79 articles were cited only once or twice.
At the other extreme, 35 articles (or 3%) were cited Ͼ50 times, and 7 articles (or 0.6%) received Ͼ100 citations. It is instructive to consider the subjects of the most highly cited MRI indicates magnetic resonance imaging. *"Multicenter randomized controlled trial": multicenter trials that are prospectively designed, randomized, blinded, and placebo-controlled. †"Other types of multicenter studies": multicenter observational studies that do not conform to the definition of *, eg, are not prospectively designed and/or not placebo-controlled (eg, case-control, cohort design, and others) and/or not blinded.
‡"Smaller randomized controlled trial": smaller typically nonmulticenter trials that conform to the design requirements listed in *. §"Other types of smaller trial": smaller typically nonmulticenter observational studies that do not conform to the definition of *, eg, are not prospectively designed and/or not placebo-controlled (e.g., case-control, cohort design, and others) and/or not blinded.
¶Descriptive articles are distinguished from articles designated as "trials" in that the primary intent of the former is to describe the characteristics of a single designated group (using continuous or categorical variables) and only subsequently to explore relationships among these observations. By contrast, the explicit primary (a priori) intent of a "trial" is to compare the characteristics of Ն2 groups.
ʈ"Primarily clinical": descriptions of clinical series (variously prospective, retrospective, cross-sectional, chart-review-based, and others; variously combined with neuroimaging, genetic analysis, or other laboratory variables).
**"Primarily MRI and neuroimaging": may also include clinical or genetic analyses. † †"Primarily laboratory-based": variously emphasizing clinical chemistry; physiological variables; protein, mRNA, or cell analysis; pathological findings and others. ‡ ‡"Database or population analysis": typically based on clinical or epidemiological databases and registries, often involving several hundreds or thousands of subjects.
§ §"Literature review": thorough topic reviews with many references. ¶ ¶"Brief review and/or opinion pieces": typically brief (1-2 pages) and usually lacking an abstract. ʈʈEight of these are reports of only 1 or 2 cases.
gether, these 7 articles (or 0.6% of the total) accounted for over 6% of the total citations of Stroke articles published in 2008 and 2009. Figure 2 provides a graphic comparison of the major thematic categories. The complete data set used in this analysis is contained in the online-only Data Supplement (http://stroke.ahajournals.org). Overall, clinical themes accounted for 80% and 87% of articles in the most cited and least cited quintiles, respectively; basic science themes comprised the remaining 20% and 13%. The clinical/basic proportion did not differ significantly between these quintiles (Pϭnot significant, Fisher test). Of the clinical articles, the most cited quintile contained a much higher proportion of multicenter clinical trial reports than the least cited quintile (30% versus 6%; PϽ0.0001, Fisher test; Table  2 , Figure 2) , as well as a significantly greater proportion of detailed literature reviews (9% versus 2%; Pϭ0.003, Fisher test) and major Guidelines articles (4% versus 0%; Pϭ0.003). By contrast, the least cited quintile contained much higher proportions of brief clinical review and/or opinion pieces (most cited quintile, 1%; least cited quintile, 19%; PϽ0.0001, Fisher test), as well as a higher proportion of primarily descriptive analyses (most cited quintile, 55%; least cited quintile, 69%; Pϭ0.003). A common characteristic of the 9 multicenter randomized clinical trials falling into the least cited quintile was that these studies were either entirely negative (6 studies) and/or they reported secondary analyses of trials with primary outcomes that had been reported elsewhere (3 studies).
Another manner of viewing these results is to consider the pool of 468 articles comprising the highest cited quintile plus lowest cited quintile and to analyze manner in which various article types are distributed between these respective groups. Of the 36 multicenter trial reports appearing in these 2 groups, 75% were within the highest cited quintile and 25% were in the lowest cited quintile. Similarly, a disproportionate number of "other types of multicenter studies" (91%) were in the highest cited quintile, and only 9% were in the lowest cited group. A similar trend was seen for major guidelines articles (100% versus 0%). By contrast, "brief review and/or opinion pieces" were overwhelmingly distributed within the lowest cited quintile (95%) as compared to the highest cited quintile (5%).
Countries of origin are shown in Table 3 . The majority of articles originated in North America or Europe. Comparison of the most cited and least cited quintiles failed to reveal any important intergroup differences in this respect ( 2 ϭ9.8; 5 degrees of freedom; Pϭnot significant).
In their recent editorial, Lo and Fisher 2 compared the citations accorded the 25 most highly cited articles in Stroke over the past 10 years with the most highly cited cerebrovascular articles in 3 leading general neurology journals during that period. The present analysis adopted a similar but broader strategy using the same search terms ("stroke OR cerebral ischemia OR cerebral hemorrhage ͓topic͔"; date of search: July 20, 2011). 2 The results are shown in Figure 3 There is considerable distributional overlap between Stroke and Neurology; the curve for cerebrovascular articles in Annals of Neurology is largely similar but with a greater proportion of highly cited articles, while cerebrovascular articles in Lancet Neurology are, overall, much more highly cited than those of the other 3 journals. Admittedly, the numbers of articles from the general neurology journals on which these curves are based are very small in comparison with Stroke ( Figure 3 ).
Discussion
It is evident from this analysis that individual articles in Stroke contribute in a markedly uneven manner to its overall citation impact. The most highly cited articles in Stroke are AHA/ASA management guidelines articles, major scientific advisories, and reports of multicenter randomized clinical trials. In contrast to the most cited articles, the least cited group contains a much higher proportion of brief review and/or opinion pieces, as well as more nontrial-based descriptive clinical reports.
The results of this analysis thus indicate that the citation impact of the journal Stroke would be predictably enhanced if it could attract a greater proportion of publications reporting major randomized clinical trial results. This is admittedly difficult to achieve, however, given the strong competition of first-rank general clinical journals (eg, New England Journal of Medicine, JAMA, Lancet) for these reports. The AHA/ASA Guidelines articles, major scientific advisories, and detailed well-referenced literature reviews also tend to be highly cited. By contrast, brief review and/or opinion pieces (typically 1-2 pages and lacking an abstract), despite their possible appeal to the general readership, tend to have a very low citation impact. Nontrial-based reports of a purely descriptive nature, whether emphasizing primarily clinical, neuroimaging, or other laboratory measures, tend to be highly represented among the most cited as well as the least cited Stroke articles. For these articles, it becomes critical for the reviewers of Stroke to be able to discern the potential impact of an article in deciding on acceptance or rejection. Regarding editorial policy, it might be considered whether Stroke would be better-served by decreasing its total number of published articles by rejecting an additional percentage of those predicted to have very low impact while increasing the page length devoted to important articles and topics judged likely to become highly cited.
Lo and Fisher call attention to the enormous number of electronic "views" (ie, online accesses) of the content of Stroke (Ͼ5 million in 2010). 2 This impressive fact underscores that the "impact" of Stroke must be gauged in terms beyond those reflected in citation statistics. In this regard, it would be of great interest for the Stroke editors to analyze the full-article online views in greater detail and, if possible, to develop article-by-article "view" statistics comparable with the citation statistics presented here. The results of such an analysis might further guide future editorial policies regarding journal content and emphasis. 
